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Abstract 



^^wS^9SS?S^^1 h, ^"^i^andlhc dual cyclooxygcnasc and lipoxygenaW^ 
^H^W ^ Wy^nduccd; wdcma nd caiing that afachidonic^dd mctabdlisni rSuSp 



Introduction 

Crotalidae snake v enoms arc known to produce 
nr.. local tissue damage, such as hemorrhage, erythema, 
fe oedirma and myonecrosis. Besides th&e local cf- 
fe ? ,s » crotalic venoms can produce systemic effects 
like shock, changes in the coagulation system. 
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phitelet aggregation, systemic hemorrhage arid 
ligation of pharmacologically active substances; 

Some of the effects induced by these venoms arc 
related to their high proteolytic activity [5 7] 
The ability of several snake, venoms to incr^aW 
vascular permeability and to induce oedema has 
been demonstrated. Such effects were related/ at 
least in part, to the ability of snake venoms to 
induce liberation of pharmacologically active sub- 
stances [8 1 1], 




Agents Actions |I992) 

Jenom mm° gCniC / C,iVi,y ° f B »' hr »P° Maraca 

S n ,n ™» P?* *his process, seems to be 
pa ally mediated by BJV proleolylic activity and 
largely dependent on both cyclooxygenase and 

!E y [?2 n r s of arach,donic acid 

The resistance or some animals to certain snake 
venoms has been demonstrated. In many cTses this 
res.stance could be explained, by the J£2e of 
; neutralizing factors in their blood sera ([I 3- 191 for 
review sec reference [20]). J 
The ability of the opossum iDulelphisinarsupialisi 
crum to ,„h bit the lethal actio!, o B.aZ aca 
venom has already been described;! 16 'II A 
protemaceous comp1e^withanti.|fc,^V/i« ; 
venom activity was isolated from the same serum 
VZL-LJ- ., " ,s ''"'iMAropJc factor rABFl.r.ri«,v.i«.i 

"£!Sfi? ,H - '"'l!*' ^ offl ^'«; venoms 
indued hi T m h ™ wri »*° myonecrosis 
m l ^ ud bv ,ni; »«mc venom [24] — ~ 

cotoSSvSi? ,hl " s,udy was to cva,ua,c P harm - 

tologitally the mouse paw oedema induced by BJV 
fr£i Ion TTf^r ,hC /I bili,y of ,hc ■ntiboihiopfc 

Material and methods 

Antihothropk fraction I ABF , isolation 
... ABF was prepared according to a previously de- 
scjibed method [23], Briefly. Vv,>k mawpil 
,« rum was dialy/ed for 24 h at 4 Grains. 0.0 t 
P« 3.7 sodium acetate. After ccntrifugation the 
Njpernatan. was directly fractionated on^ DEAE? 
Sephacel column ( Pharmacia K 26/40) and cluied 
n, .ally wi,h0.0i: M acetate buffer and £|y whh 
the same buffer containing 0.1 5 M sodium chloride 
rhe active fracnon was pooled, dialed aga Z 

s,r a ,Tnr,: rbona,e 



dissolved in 50ul of sterile 0.9% NaCI (saline) J% 
one of the mice hind footpads: The same voC $M 
^saline was injected in^feSl^l 
Shv rls? ffSr WaS meaSUred Pfethysmogra - 
ffi l vf ^S- 1 !? 1 ,Mnes after 'njectioygil^ 
(0.5. 1. 3. 4. 6, 24, 48 and 72 h), 0.5. 1 iMWfflm 

injection of c*llu|o^ sulphate or 05 K&SjP 1 
■onpf the other drugs. Results were exllsllp 
fhe diftercnce between the values o^SSfe, 
IJ^nofBJV or drugs and the saSeSS^Sf 

Smm'S f ,0 °y * a > a ^ bath; IbvlSd'i 
15 ^mi was^also used to induce ^ mice paw oe^efei 
for testing the influence of heating on theoedS^ 
togenic ability of the BJV. / ">e oedema- : ; 

Druas ircai mints , v : ; . , , 



nt .P^P" of anlrna,s were treated iritra- 
PC itoneally (i.p., , h bcforc j njection lC J f f 

JMug/paw),, with-thc-fpllowing druS UtfhH^ 
antagonist meclizine (7.5, flJoWt Sdul $ 

755C (5. IO r 2Qmg/kg). the cyclooxygenase iri^ 

mcthacin (0.5. I, 2 mg/kg). the dual h&amine 
and serotonin inhibitor cyproheptadine 0? ^ 

0 Tfste* , C :L r,i r c Cr ° id ^basoielb: i : 
0.3 0.5 mg/kg), the PAF antagonist WEB 2170 (4 

, • ''M.??. ^S'- All drugs were dissolved in 
sterile saline solution just before use. * : 



rryduaum oj paw aetlema'hy BJVTmir 
other druas 

Male Swiss-webstcr mice weighing 25-30g were 
used. The paw oedema was induced by intraplama? 

' £ r F lo '»" ('00Mg/paw,, bradykinin 

C ifZZ;I A n F * a< jf ,her "Mg/paw). leukotriene 
<-4 ug.paw) or cellulose sulphate (300ng/paw), 



An 'ihthropiy : ^ 

ABFTpfcviously dissolved 'in ^alinc/(25 50 100 
Ihc following oedematpgenic) agents: BJV w th 

50 E ! ' ? :r ? 0n,n bradykinin 
acether (lug/paw) and cellulose sulphate 
ilhv M of P ARF The "T 1 " 6 anti ^ematogenS l£ 

same plethysmography procedure [25]. 
Venom and Druas 

^hropsjararaca venom was kindly supplied by 
Honzonte. MG. Brazil. LY 171883 (l-[2-hydroxy. 
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Sffiii#i^rwie C*. radomrthacm. cyprohcp- 
purchased from Sigma f USA>' 

g+tiuiislietd analysis 
Niphc data were statistically ii^o^mputcr^tnK»l|cd- 
Bfa* areiiysfe of m^fr*G&** Mim ** 
^followed by: Newman Kcins Studtenls i-tcst /» 
Dalies cif 005 or less were cbradercd significant. 

Retails 

The ihlraplahiar injection of BJV in doses between 
m ' l and 30 iig^paw into one of the hind paws of mice 





time (h) j 

I Ml V to* ?min l«l * ■•v— — . ;;\ 

uere mi«i*inurU injected in mice anil ^iHrae^avii^^ 
urcJa««hi^^ 

fcavi ^animals Vertical line* rcpresem SfcM- SuiiMtcall^| 

^il&cani^ 




displavcd a dose- and time-related paw ocdcm^,i 
which was m 

All venom doses induced :hcmorTtK^loge|lii»^^| 
the \wlema idata hot shown). BJV prevwusl^j 
heated at 1 00 : ,'C for 5 or 15 min produced^ -flonj; 
hemorrhagica! ix-dema: a statistically sign^lican|J 
reduction of this oedema was observed 4 liaQgy 
injection (Fig. 2>. . . 

■Pkaniun*Uiaical eharacttrizaiiori at 
BJl'-indunJ itedema 
The i.n. prctreatment of mice with the H , antagoh-^ 
isi meclizine; the inhibitor of serotonin and hista^ 
mine cvprohcptadiiic. the PAF antagonist WEft- 
2170 and the Icukotriene C\/D* inhibitor LY 
171883 did not reduce the oedema produced by 
BJV at none of the times or doses used (Fig; 
However, when drugs which interfered with the 
arachidonatc metabolism, su ch as the cyclooxygyn- 



"'^i|V' wiM innkefcj mmpbMat w«. «w* I > 
tie* <fe «U Venial ian Rfaecrt SEM. 



allAUWUllutv ■ . • •■ .... 

asc inhibitors aspirin and indomcthacin. the dual 
cvdooxvgenase arid lipoxygenase inhibitor BW 
7<5G and the wifticosteroid dexamctbasonc were , 
used, it was observed that all of them caused ; 
significant inhibition of the oedemaiogenic activity 
of BJV 1 10 ug/ pawl ( Fig. 41 but did not inhibit the 
hemorrhage induced by the same venom (data not 
shown). 
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W i p. .rcimcms of ,A, n,c,li,inc. ,B, <>prohep.ad,ne. K'l W» :.7<> and '^^"^X^ *Ts\Vr^>i^ ' 

: ocdcn,a. Ail'druy'j'uere i. P . injected in mice . h before BJV injection) 10 ^pa» MA, Sah, £ M « ^^^^ £ 5V,V 

•muMB^BncY I. cyproheptadine 0.5 |!S I. 1 iSl and 2 ' ^ ' 5" . ^S^^^.". ^■iV^^mVi^^^i^il^fS/in^ii^iitttl veriical*. ' - : 



llSlSalincT ITlssX 30 mg'kgi&l. tach column represents the mean 



from at least six animals with $EM indicated by vertical ; 



Aspirin caused inhibition or the BJV-induced oe- 
dema at all limes measured, when the 201) mg/kg 
dose was used (35% al 30 min. 37% at I h and 
50% at 4 h); lower doses of a spirin (50 and 
i OOiug kg) also inhibited this oedema (32%" 
and 35% respectively k but only 4 h after BJV 
injection (Fig. 4 A). Indomethacin (Fig. 4B) and 
, dcxamethasonc (Fig. 4D) inhibited both 1 and 4 h 
BJV-induced paw oedema at all doses used, but did 
not inhibit it at 30 min. The highest inhibition 
produced by dcxamethasonc (0.5 mg/kg) and in- 
domethacin (2 mg/kg) was 43% and 42%. 4 h after 
BJV injection. BW 755C reduced the 1 and 4 h 



oedema produced by BJV at all doses used (5, 10 
and 20 mg/kg) ( Fig. 4C): the highest dose produced; 
the highest inhibition (40%). None of the doses 
used inhibited this oedema 30 min after BJV 



Anthoeilematiu^tuc activity of ABF 

The ability of ABF to inhibit the oedematogenic 
activity or BJV is shown in Fig. 5. The concomitant 
injection or ABF (25, 50. 100 and 200 Mg/paw) with 
BJV (10 ng/paw). inhibited the BJV-induced oe- 
dema. Doses or 100 and 200 Mg/paw inhibited the 





/ H*urc4 

~ Effecl of i. p. treatments of 1A1 aspirin. (Hi indomethacin tt'i BW 7551*. and (l>» dexamethasone on Hii//imps-/i/rwr«i<w-mduceil paw ? 
■>cdcma. All drugs u ere i.p. injected in mice I: h before intra plantar injection of BJ V 1 1 0 ug paw 1 1 A ) Saline I . ). aspirin 51) I & ). HH)( M ) J 
anrf;2fmj ■! rttg kg I Hi Saline hi' >. indomethacin 0.5,1 s* ). h Ml and 2 < ■ I mg kg. it i'SalipcJ ^ i; BW l 755f 5 t » VtiXi Iff j iind 20 1 ■ I ^ 
mg kg. D saline 11 » dcxamethasone 0.1 ( ^ i. n..t I Ifi l*and 0.5 I S I nig kg. tiach column represents the Irieahfrom ul^X^i^ animals i 
wilhStiM indicated K\ vertical lines. Statistical significant differences are indicated Hi* *r<(M)5. * V/ ''-^. *'/•* '* 

;/■ • ' ' : v? 

30 min oedema by 26.6% and 32%. respectively; all dema at the same times by 32%. 48% and 45%. /| 
doses of ABF used inhibited the 1 and 4 h BJV- ABF 1 100 and 200 pg/puwl also inhibited the oe- : 1 
induced oedema: the highest inhibition observed dema induced by bradykininl 50 ug paw)( Fig. 7A) 
was of 60%, obtained with 100 paw and 4 h and cellulose sulphate (300 pg paw I (Fig. 7B). ABF "Yi 
aftgr injtH-t inn nf venom plus ABF. The ABF also was not able to reduce the oedema induced by jj 




inhibited the hemorrhage induced by BJV (results 
not shown). 

When ABF (200 pg/paw) was injected with pre- 
viously heated BJV (10 jig paw), it also inhibited 
the oedematogenic effect of this venom (Fig. 6). 
ABF inhibited the 5 min preheated BJV -induced 
oedema at the three measured times. 0.5. 1 and 4 h. 
by 27%, 40% and 46%. respectively, and also 
inhibited the 15 min preheated BJV-produced oe- 



either histamine, serotonin. PAF-accther, or leuko- 
triene C 4 at none of the doses used (Fig. X). 



Discussion 

The oedematogenic activity of some snake venoms 
or their fractions has been demonstrated previously 
[II, 26 29J. However, in the case of BJV. only 
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Agent> Actions l-ilWi 




^ 100 
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TIME (h) 



>. figure 5 a ■ v \ 

■ ** Effect of the antihoihropic fraction (ABK) isolated from Didelphis 
mursupialis serum on Boihrops-iurunuo- induced paw oedema. 
BJV 1 10 ug pawl was imrapkintarly injected in mice, alone ( . • I 
or together wiih ABr 25 5ii iWi iBi and 200 i ^ i 
ug paw . tach point represents the mean from at least six animals 
with SLM indicated by vertical lines. Statistically significant 



dilTea-nces are indicated byr* r < t*.05.-r^ ^- 
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figure 6 - 

Effect of the antihothropic fraction I ABU isolated from Didclphh 
nttiryuphtli* serum on preheated Bathraps jttrartwa+ml\nx& paw 
oedema. BJV (10 ug pawl heated at UK) C for 5 min <•) or 
15 min < I was intraplantarly injected in mice, alone or together 
with ABK :00 ug paw i 4 1 and ( .1 1 respectively. Each point 
r e pr ese nt s th t r rn t r a n frrnn ;it Ir t M ■n i mVu itith SFM i ndicated 



TIME (h) 



Figure ,7' • ■ i ^ ; 

Effect of the antibothropic fraction I ABK I isolated from Didvlphis 
marsiipialis serum on the oedema induced by ( A I hradykinin and, 
(Bi celluiose sulphate.' <A| Bradykinin (50 Mg/paw>:was intra- 
p'antarlv injected Jin mice, alone (white column), or with ABK 
. ;ind the 'oedema was measured 30 min after that. IB) Cellulose 
sulphate'<300 ug/pawl was intraplantarly injected alone ( 0 > or 
with ABK 50 ( 4 K UK) ( ■ I and 200 ( ♦ I ug/paw. Each point or 
column represents the mean from at least six animals with SEM 
indicated by vertical lines. Statistically significant differences are 
indicated by */»<0.05. 



by vertical lines. Statistically significant differences are inuicated 
by •p<0.05. 



recently has it been studied systematically. Trebien 
and Calixto ( 19891 [12] showed the ability of BJV 
to produce rat paw oedema. In the present inves- 
tigation, we demonstrated the ability of this venom 



to induce oedema in mice paw, in a dose- and time- 
related process. This oedema was maximal 30 min 
after venom injection and disappeared totally only 
over 48 h. This result is slightly different from that 
obtained by Trebien and Calixto [12] using a 
similar venom in rats; in their case the oedema was 
maximal within I h and disappeared within 24 h 
after venom injection. Studies using other venoms 
have showed that the kinetics of oedema induced 
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by difTcrcnt snake venoms is also different. In all 
cases, however; ii was reported that the beginning 
of the process was too fast, and that the time to 
reach the maximal effect was very different [11.-6. 



The participation, of hemorrhagic factors in the 
ocdcmatogcriic activity of BJV was showed. It was 
observed^ however, that this participation was only 
partial because when the hemorrhagic activity was 
completely blocked by heating the venom at 100 C 
for 5 min. thc oedema was reduced to a maximum 
value of only 27%. 4h after BJV injection: When 
the same venom was heated at the same temper- 
ature for 15 min. no additional reduction of the 



oedema was .observed. This would iridicate|th5i^ 
the ocdemalogenic activity of BJV depends onythc 
heat-labile proteolytic enzymes, like the; hemott 
rhagic factors [*0; 3i]. but is independent of the- 
hym^Lihle p r nt™lvtie«=nzvmcs. like Bothrons pro- ' 



tease A. thrOmbin-likc enzymes or kininogcnascs|| 
[V> U]. The ocdematogehic property of sonw^ 
hemorrhagic factors isolated from d^ren*: snake - M 
venoms has been previously demonstrated [27;2¥J. m 
For instance. Queiro/. ct al. [27] showed the oe : | 
dematogenic activity of HF,. an hemorrhagic, J 
factor isolated from BJV. _a 
The study of the participation of several inHammar 
tory mediators on BJ V-induced mice paw oedema 



I. 

8 

UJ 

_j ■• 

i 



£i Agenii Actions J7|1W> 

^ showed lhat, the H , antagonist meclizine, the dual 
inhibitor of serotonin and histamine cyjjr hepta- 
pj- v. dime, and the PAF-acether antagonist .WEB 2170 
^ did not inhibit the oedema induced by BJV, sugges- 
ting ;he non-participation of histamine, serotonin 
t|"a[nd PAF-acether in tfie pathogenesis of this oe- 
dema On the other hand, when drugs which inter- 
fered with the metabolism of the arachidonic acid- 
such as the corticosteroid dexamethasone; the cyc- 
^ iboxygenase inhibitors aspirin and ihdomethacin, 
arid^ihe. dual lipoxygenase arid cyclooxygenase 
- i n h I b i t^o r B W 755G. were used, it was observed that 
all of them caused significant inhibition of the BJV 
oedematogenic activity. However, when the leuko- 
trjene C;i./Di- inhibitor LY (7|883 wais useiitdid 
^rtot: induce the oedema triggered by WVat?Worie bf 
: thc^ times or doses used; These results suggest the 
participation of arachidbnate nictabolites, ob- 
tained via the cyclooxygenase pathway, in the 
I pathogenesis of BJ V-jn^ced^ mice 
|7 anfdlhe nonhparticipation 6M in 



|mcta^iitcs produced yiir^ 

Afferent from peptidyl leukbtrienes (such as 1 
LTB4 ).vOn the other hanfctl^^ 
I ^aspiiyshpuid be interpreted not only^on^ 
!l its interference with, arachidonic acid metabblism 
;%";but also with the involvement of some alternative 
mechanism (like the inhibition of leukocyte migra- 
: tioripr the inhibition of lymphokine synthesis). The 
; participation of different metabolic products of the 
v arachidonic acid in the development of oedema 
% induced by some snake venoms, had been sugges- 
4 ted by others [ ! 1 28, 34]. Trebicn and Calixto [ 1 2], 
V 5 showed the participation of the cyclooxygenase and 
. lipoxygenase cicosanoid products in the develop- 
K ment of rat paw oedema caused by the injection of 
}■; BJV. This result is different from ours, because we 
did not find any participation of the lipoxygenase 
- derivatives in the genesis of the BJV-induced mice 
paw oedema. These conflicting resnk could he 



in this country; these accide^ 
ized by severe, 

effectively heutfaUzed B^ntiv^tf^ 
rabbits^ t^ ' ' v ' : ? /??^-&& ! $* 

I he oedematogenic activity of some shake venoms ^ 
is not e^i^l^^^ 

detoxified sei^m of t he % 

venoms [38]; : the antfc J : Jf 

pchic aci!^^ 

r^/»Mnu, a plantjused in Brazil fo 
.snake bite^Jl 2] V • ]; ■ • ■ ' * I • - Z 
In this wprfc : ^ 

inhibit the of :jBj ^ 

signjficantiyJinH^^ 

induced by the VimOTiiwit^^^ 

is shown that tA;BF blocked" not only ; tl^^^^e^f|^ 

induct b^t he hem 

venom,^^^ 

Vehom fractions^ Pr^virtiiclv un> chA^^'tK^'okilit^ 

ofABF 



terization of tfie o^ema iriduoe^^y BJV, '/if jis '^fp 
shown that histamine; wrotoniii^P^ 
leukotriene CJp 4 do riot participate in the patho-^ 
genesis of this oedema. : -^'^ r ■ 

Since A BF inhibits not only the oedematogenic £p 
activity of BJV but also the hemorrhagic; myo- 3 
necrotic and lethal effects of this venom, this sug-/ • 

gests the nossihle use of this fraction as a helnfnl 



explained by different BJV origins and/or animal 
models used in both studies. 
The most important local effects of crotalic poison- 
ing are hemorrhage* oedema and myonecrosis. In 
severe cases of poisoning these effects can lead to 
complete destruction and posterior loss of the 
bitten extremity. Bothrops jararaca is the most 
common venomous snake in Brazil and it is re- 
sponsible for the majority of accidents with snakes 



therapeutic agent for the treatment of Bothrops 
jararaca and other Crotalidae bites. 
In conclusion, in this work we have described the 
ability of Bothrops jararaca venom to induce mice 
paw oedema in a dose- and time-related process; 
mediated mainly by cyclooxygenase arachidonic 
acid metabolism products. Histamine, serotonin, 
PAF-acether and leukotrienes D 4 and C 4 do not 
appear to participate in the genesis of this oedema. 



™ ffl ^^^PK#i¥ PAE,acether or 

% Re^v^ May IWi aoxpted by M. J. Parnham 
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